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O (57) Abstract: A distance measuring device (10) for measuring a distance to an object (M) of measurement, comprising a source 
(s| (11) for outputting variable-frequency signals, a transmission means (12) for emitting an electromagnetic wave having the same 
O frequency as that of an output signal 
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ft (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, 2 — KXtfffi<DB8g|::oi^TI** SaS*fl* 

LU, MQNL, PT, SE, TR), OAPI ftit (BF, BJ, CF, CG, ftPCTHMv ha>SHSIZjS«*^Tt^ — KtBSS 
CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). <Dif<{ y>X/ — M 



from the source (1 1), a detection means (13) provided between the transmission means (12) and the object (M), for detecting the 
amplitude of a standing wave (S) formed between the transmission means (12) and the object (M) and outputu'ng a detection signal, 
and a signal processor (14) for producing a detection signal function indicative of a detection signal value relative to the output signal 
frequency to calculate, from its frequency, the distance between the detection means (1 3) and the object (M) of measurement 
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£®momtommwgr?$> o , b^&fi&©»©**^^©5BM^©j^& 

£l%£©gtt&!l£&1fttt. a£^*T©ra*llljtT*fca©Hjg&11 

H&iBsajg*** torn izft&tztemmm \ztkmt z> mmmm t . 

20 tE&<DMm\znfctz&mmttm*TzikmwL£. mtB^mfimvtt 
mmtimnom^mznir^mmmm^(Dm^ir^mm^mmm^v 

, ^©^^&M^ffl#K«hiai^^^t©ra©i£||t^fflTsm#5!lS 
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%3mw(Dmmmfemw\z, m2mm\z^x. mmmm^mtttsn^ 
> Mm%.&m<Dmm&8iftv. *<DMmzM&htzMm*G?zmmn*m 

x&^x, wmMmmtf, mm^m^m^mt-rm^mu torn®. 
mm%xhz>%%nt. m%%m>t>%mt£ntc%*2-o\zft%\s, 

, mmfflfettmT'ZiMLrci-ijoytt, ^^ntcm^<Dm=fm^x^& 
mm.mt<omm.^m^xti^n, wtcomytmm^itom^mzn^m. 
xh^x. mm%Mm\ mmzmmimtfm\:tzyt*%mu "torn®. 



WO 02/079799 



PCT/JP02/01825 



4 

&54>fc< th 2£U©5^3ftfl^©HifcRfc*ffiU »2£U:©f83fcg|g 
»b©»iMfc©'5 "ft 2 o©g&E&&£. &2 o©®mjfe@to^|t^^5a 

MTfeot, tt»£Rffif^ )fik©lll%9!, »2 38W» 5S3 389I, Sg4 

3§9j, ^5^*^tt^6fg^©ffiinsi^Bt, KKK®mittii«, 

bfc«ffl#atsin^«^t©iw©K«*«A*sru A^snfc&anjegfi 
fc^^**aj#at«wa«sg»*t0M©ffi«t, #emie(Sii©ttu#& 
B±o«»»ftttii* 6an^^©^TO^*#m-r t a> s 
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sire, mm^mzm-^md^mmm^-mmm^m^u mm&m 
muz f$-mmmm<Dmmm.mmioA<DW^fuy^mx^ 0 

M2\% (A) «^t±im^S^A (f, d x ) **LtimT&X), (B) £«fc7JC ( 
C) tt, mm^M&A (f, d 2 ) §7->Jx^L»StF (cy) £ 

0 3 ^igniaa^s i o A\z&?TmimmM£ T-omm&mfetzftmv? 
®4izmmwmmm i o a\z £~oTMim&M£'c<Dmffizw£?z>ftM<D7 
@ 5 itm-mmmm<Dm.m^^mm i o b <o®m?u v z> 

06 a (A) W^OT©^gct, g{g£& 13B (D®.m\Z&ttZ>fcm.S<D 

mmsv <DM&*7fiVt£m-v& k> , (b) \zmm i3b #tB# u/t&ffiOTt 
mm^nsi^mti^itm^<Dmmkf^m^tL^m^m^A a, d, 

07^s®j^a iob \z£^TmjmmM&T<Dmm*Mjttzimc>7u 
m9\mmi^uz^rcmm^mmr^mmmMmmi o commmmmx 

<&>%><> 

mi o\z%= m&Mmomm femmioD oyuyzmx-h*. 

mi 2 «(A) &#ii«M©Kigi89?£M i \z£%$mmi£%m<DMmm®m 
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m i m-mmMn<Dmmm%.mw ioa aim? u ? $ m-c&z. 
mm\z^-r^\z, m-mmmncDmMmfemm ioa«, mmmi i, mm 
¥ai2, &M¥mi3&&Tm^mwm4frt>^m&i£nT&r), mm 

m-mmmnvmmfem: ioa £ugrt&im;:> sffiss^wr 
mm?*. 

mfcmsi&B lfrzmfc&f omm&z&%m<Dte&mn*\zmm~?z>t. m 
mm*. mn&D£te?Tmm%*mft~fz, z\0mnmD\z^x. m 
mmm&®B lfrzmMxv&miz&ttzmmvD^ zrommif tx<om 

VD (f, x) = exp (j 27Cf/c-x) 

-oxmft-rzo z\<drm^.r\z^x, mm$im$imBiftt>mMx<DitLW\z 
mznmvRu. mnmom®.®; f tnmm%£®B 1 frzovrnxom 

VR (f,x) =MR-exp (j 2 7cf/c- (2d-x) ) 
(MR=r • exp (j <f>) ) 

^MRtt, mmm\zmzwm<Dmmi**vT^z>o 
tvx, 08 (b) \z7fi?&5\zmn$L'DtRiti$iRtf=f&?%t, nm& 
%&&b i tm^&Mtvmizfe&fosi&Wf&znz,, zwfc&fcsvMm 
sr&, mw&tmB i a> s x 1 £&«£^MfcSfiv^m§gB 2 -esajrrs t 
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Sp (f, x x ) = (l+r 2 +2rcos (2 7tf/c • 2(1!+*) ) W 
(d^d-x,) 

TS^&S©&4§SP©^»J3$£#&5££;^#S©T> ££&SK:J; 
oT$^£iM£T©i»£8!]£T#S©T&3. 

io sr. ^-«^n©mMSg«ioA^^viTii^rs. 

® i izm^viz. mm iia kju ua t^t^m nb t& *>m 
j&sn-o&D, mu ua MAH»mm« fowsa 

#T#3fc©T&S. lib «> ^ItWSB lla «JtfJ**r*WO«ift 

15 58fc©3W&'LfcH«* f f-H-r^W, 5fiflfi» lla tftfSfcbfcflr*® 

«4«Rf ©*«*98flr» lia 3Wwr*«-%tHCH«akf £*rra#^£ 

fria^m^ iia kkju mtfr >tt*mm<D%m¥WL 12A jwrasan 
t^s. c©sn§#ai2A», Mm^&v&tmj&sm&tomiz-if&tz, 
20 ^^«^^7k^©feaK^s4 j feL<tm^' : fic, liA^^mgB n a a* 

tote®, mm iia ammkffim nb t^oT^msK uajwswrr a# 

25 ffiesng^a 12A £a£*»M£©raictt* r^+^w&tim ggt& 
«^©&m^g: i3A jWRtt&nw*. e:©^ffi#© i3A rau mm^© 12 
A^&ttu&n^mtt car* siffSDtv^) M%tt&u\z&\,*T, 
R%ht£K%fc£t)*^mvTmi&2nzi&&s(Dmms p £ti$i]T£fc&© 
*>©•?* MfmmMfrzmmd^&mfcmznT^Zo zv&mmi 
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3A. s aim s p \z#!fcf ^^tbm-^> mx « , s ©s® s p 

5 14A it, mXWf^^^-y^^U^Lv^ (DSP) ^^U^Tf&tK A 

OT5fta§§i4Att, t?iB^^ iia (Dmmmmu lib k fesaRsn 
io t& o , ^mm iia ©mstiiM ub * iia o%mi,tcmmno 
mmifwm-ztim (ot> *fcffl*«^cD«ife3RflWRt^5) &%vzt 

M lib ££flNMBflr9£3l& £ 

n-mmrn<Dfmmimm ioa -m, mm^s 12A tm&m. 13 

15 A £B'J* fc«WTV»*i& 1 0©7>x±fc«toT^IM^ 12A ^tUfg 13 

•3^t> ^-^jg^oiEsiaj^ge ioa ©«ub ta&*fc«3rr s. 

02 (A) ,«^mm#MicA (f, d,) (B) ( 

20 C) KJU tfciitft^gl&A (f, d t ) S7-UX^UyfiJIH*F (cy) £ 
*^c0T*5. 03 Siijlll 10A lZ£*DXmmtt8M&T!(D$m$: 

01~03fc^f<t'5{C, *1\ ^^llA©^»«llbfc«fcoT, 

iia fimm-zmncDwrnmim. f ^x.vmmmim f v *i»rr*. 

25 -e LT> MMWmi lib fc«fc o T^mgP lla ft 6>^» f J&*&I8SJiig$C f L 
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y%m& 12A izfofr^T&mn^zmtZo -rzt, mnmtmm 
tf=F&Lx, mmm 12A tmi^m&mizmz&&mmwz, m&m 

z.o%mLs<Dmmsi>u, mm^m. 12A mmmu(om\zmn^ntd^. 
tmm 13A tiox^^n, tam^ i3A&%&m<Dmms p iznm-% 
&mn*mn®mm 14A izmmrzo 

ttuzttfe-zitT, mm?z>o muz, mmimm m tzgrnvmrn^m. 

SSft^ft 12A ^&ttW$n*3iff»D0«jS8fe f *J f L +A f icsfls-rs^ it 
SOT, iaA#&OT*BSg 14A fca6n«Bttffl«^<Dfl[P*qB<W 

*-**t< d su §gm$ ua *Jw#r«ia*fl»cD««d»c f f n 

i-STSfc, ^^llaO^M^Jt^n^o 



WO 02/079799 



PCT/JP02/01825 



10 

mznzo *vx, mn^m ua omfmwfi. &mnm&A a, d,) 

Zy-Vx.g&'tZZtiZkoX, mm&F (cy) £©& 

mm&F ( C y) &HMt#n&A (f, d,) ©Mjfflcy©&wctf-*£ 

%TZ>m&£?3i2><D-?, 14A tecfcoT&lfc&l&F (cy) )&>6tttB 

m#MgfcA (f, d,) ®H»icy*jjcffl-rac:t3&«T?€r«. 

imi/fcJ:^^ &fflfTOilfcA (f, d x ) Oilcy, ^DSffifeS© 

ms p©jsj8«&m^g: i3A *^mmmM^x'(ommd 1 \zsthxRiw 

•f£©T, ^©M$J;D&tH¥g: 13A ^^SIS*f^M* > romitd 1 ^ttJ'r 

%.r~ i3A &*>mf&$mA£x<Dmmd 1 ^ mtimnommcf 
\ztt?z$&ms<DMmsp<DmM\z(D&imu 12A tz&^xmn 
&v*mmvxfrzmimmM\zKMhx&m^m isa kjis^t©^©^ 
•&sw-&h©t?, ay^^M^wmiid^tgci o-fe>5=-^T©iffl?gitTafe 
otfe, »&j:<«ijrefr*. 

m&<Dmm%&M<Dm\z. ^©^&s^m$n^^ 
i3A •tfimm-z&imism& w^$soji@sp^n&fii: 
*fosrs *>©£&£. -rs^ i^ig i4A ©stgm&^jfcts&HMt^ 

W&A (f, dj) fct «IHi^g:i3A©fi[«t*frt*^jSc©^fiE&S©MSP 

©»**i"M«^^B)6snfc^riGH»fc&a^ ttttfe-m&A a, d x ) 
s(Dm\z&\,>x*n?nmkmtr?z>m&£tzz> (02 co ##) . 
-c^s©^ m^c©ai^M^Mt^aj^ 13A £©r H i©miHx£, ^n^nsa 
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nm f L tm&mm. f ^m-vrntmnomm. f ^yyy^z^t^x. & 
mm*, f fcfett55£«s <Dwms p £$ii5£LTt><fc^„ z-o^xtb^x* 
, mjjfsnvmmk f tfemn s ©tg^ s p *%tj&-zi*2> z tttxg % <dt\ 

^omfc&f <&7>^A«{b$itn«, mnao^© iqa ng±#> raD^-f 

So 

^fc> i4A <D$m^mz&-iT, tfiim^mwtA a, dj v>m 

n**tb2>Rt>r>\z, feum-MStA a, d x > nmxm^tu^mtim^o 
mm&f *2Hk±m>x, tn^ommcf^m^mAtmm^m 12A t 

04C^-r«fc5fc, mWS&14Afc«fcoT&ffl{I#il$tA (f, dj) 
^tm m^^&14A£J;oT&ffl#*fH&A (f, d,) *tS/h*fcJ*B 
U;±©TO^ f n ~ f n + k fctfcttif £. 

,f n + k£§iRfS. -£LT, £©2:3©a&W»Rf n ,fn + kO^:f 

•tzt, &m^$k 13A tan^iiMt^^cDigjiid! \t, stfv&z&^x 

d,=k-c/ (4- (f m -fj) ) 
■3*0* 2^>©M^«f n ,f n + kt, C1CD23)(DM^^ f n , f 

n + k (om\zm^n^m^rz\mktu^mmco)^k - 1 staffs C £ 
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w5\$m-mimm<Dmfflfemm iob ©nws^ny^HT**. mmz* 
?k5\z, m^mrnj&ma&mmiimm iob »m ^#^i2B, 

i4B *t^tam#n»A (f, d,) 0®*:*fcaffi/htfesfgmsi5iia©m*m 

0 5 5 ^mai iib k^t, ssm ua tmmmm nb t 

io b tfftm lla ^&UAS««HWk f SKSLfcS^, fSMSB lia 

o^d, ^mgp ua ®w*«^ic«isaaai&iniA*fc»©>b©T?* 

So 

15 5. MMi^nf« lia ©ffl*m#K:*ViT, m 

mt&mw nb f \zft\,Tmnm\zm^z&mmt<Dmn 

fflmomws. 1 3 \z\t. i3a i3b jWR^&nw*. 
gmss i3a jefiEftsofisspsttfflu s ptzttfevtzmm 

m^t£7«u z<D&wgn<Dnmz#i^z&m®n%Mii?zffli?zm. 

25 e»&«ATVi«. 

*fc, 13b fciu MfB^fitSB 13a ^fi3§2 

fg-£Hm&<z>E£n££* ioa t^^ic, m-$mfm<D$mm%. 
mm iob tsswcb, sim^ i2B t&m^m 13B *jw*iaRttw*)& 
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l^©7>T-^fC«toT^^ 12B tm&Wt 13B t^M^-frX*) 

-og\z, m-mffij&momM&mm iob om £®%&mmtz>. 

5 V>T, M«SS14^fflm^H^A (f, d t ) ©ftfcS/h£#©5*§££ 

M6 (A) fct ffl#fl^©^8$t<^ gfs$ 13B ©&gfcl£tt£j£ft&S© 
^SP©!^*^^*?^ (B) tt&ftffi 13b ^w^b^m^t 

10 ) 07fcijglt8!|£i£» 10B £.fc^T«9^iiM£T©i©§l 

f-e&3ij§^ Ofc^oT^«WJP^.e>tU 3&{sg&lla^S>«> 

M&f&f#f + f dcosfl (0 = 0) ^©{f-*f£gWTc 

i5 m^mzBftio, mmkfimnmmki + f dco 8 0 (0=0) -e&£5ifx 

13B ©SM£& 13a ^<D&mz#\fZ1ttfcS<DmmSF*miLT. Z(D 

20 ske&s ©«!*§ s p fc#ffrf 13b \zmmtz>* 

gmss i3a frt>®&mm^&&wc&mi i3b a, *<D®*&mm2 oa>s 

tern®. i3B ©&« i3b ^e>©s#?i^^*s^«^2 o a, m 

25 §15 11a illt5 m<DMfo& f £ f + f dcos 0 ( 9 = 9 + d 9 ) 

s. -rst, mm^m2frzM&znzmftfcD(Dmmifftf + fdcQs9 

(9 = 9 +d 9) \Z&tt,-fZ>CDT\ fom^Wi 13B ©gfsfB 13a #*fc$3rr&J&GE 

&s ©miss pa«b-9~s©T?, &m^i£ m ©gm$ 13a # 13b k: 
g&n&fc&mww^rtrrs. i3b'0ie@#^fc 
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^LT> ?flflfttti#» 13B ©ma 13b *&®9mflM*£5tt« t» * 

58m«iia^5fi<rrsm^©js«af[f*f + f doos© (0=0 + 

5 2d0) KiSftS-a-*. 

*ut, 0=2 7ct^^>a:, ma isb ©wRpShw. iB^nfc^iM^ 

t, ma 13b ttJiwmM^oM'isfc^irrs^tBM^^M^!^ i4B k 

g§ i4B 1 # 1 fc^is$-&T, mmmm 14B ©ib## 

awes**!*. 

*lt, mmma nb i^n na fcieM^iirs^^^iaKi^^ f L 

15 JWA (f, d t ) 3W»J«Sn«6. 

*fctt^tft*«iS^«^^lli|ltoXtt*il«^ ££&s© 

sssP3&«^*fcttft*:tfe*a«ak©i9aT?, ^ujm^«a a, d.) 

20 lfc*bt, 3S~l£&&M©&a$«SS 10B ££ttl&'ft&ttS0&|RS 

M^©IEW^gSl0{cJ;5lgSISa^^^fflTn«> nfeh^ 
25 wltST&S. 

£©fcj£igli&L©ja&K:tt, ^&fT-5Sfi^©Sa^^Ml ,M2 
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(Dmmmt^itx, m&mmn&mm 13c iz&vx&mMnm* 
m%}?n& mmmm uc iz^xtkm® 13c &e>mimm&i ,u 

set, esm^Lo^gii Rt ttmttmizLT, &mn&L<Dteffit 
mm&faR s h <Dm \zfeft®. s *^-rn«, &im&*L ©£&*>£&& s 

<d£&\z£?t. fem^m. 13c ftzmi&mMi M2&x<D&m®uz® 

^H^»i§0miiiS!i^M iod &mwr%o 
mi ofc%=mffiBM<Dmmi£mw. iod ©7n«/?mr&£o mm\z^? 

£?\Z, m^MltD , #ft#&3 1 , Km$.7-3 2s ^tB^13D feck 

m 10A ,iob i^^o, ism iid tmmtzftv&mmmmz&fctsitx 

, #3££§*3 1 tttffl^a 13D CD|BIlc^SnSg«E«Sfc:J:oT, 

a*, ^ffl^s 13D fc*o*awosnfcttfflfln^6, ^tti^ 13D tm 

A tmUX$>%<DX, £HT!lSi5l»©W£lt 10D ©$/&©*£ 
HlOKlw-rJ:^^ ^m^llDtt, mila^WiaiMiUbm 
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to ua (Dftmv>%m\sit%omt®^wnmki\zm%m®L, &mz 
, m& ua fimmvrcyt05&&m&fc<Dmmk f ®ft4tt*&fln* u a *t» 

mottft&m uwwtenw*. d©^^©3 la, smnk ud ©ism 
^rssitffl $ 3 2 testis. 

57^3 211 Htf^?fc¥S3 lfc«t^T^^nM^©^OD^^W^ 

tt&^tt, #^#&3 i*aau ^jrrs^ffi#^i3D Knaw-rjtfr-r-s. 
#u ^^3it^-r^tB¥Si3D tomizfe&msmtftenz 

©T?&3. 

tm&m&L3 1 ©M^lC*V>T,- #^#©3 1 S8A,TfWBj*ttJB5 
£$2^©&Sfcfci:&ai¥g: 13D jWBKtsnw*. £©&til#&; 13D tt» 
«!ISjtt«MTfSi*bTRoT#fcR»3ttR»ffl$ 7-3 2 fc«koTRM$n 
tcftttf^ LT ft£ S ©MiH S P fc&fcrT S © *> CDTfe § 

o £©&fciJ¥g: i3D j^^soiHiSPtcM^^W^ € 
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